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End-occupancy managementAbstract The concept of disaster management enables the appropriation of actions in complex
and confusing disaster scenarios. In Egypt, the situation calls for the adoption of efﬁcient disaster
management policies which take into consideration the attentive allocation of resources to alterna-
tive and competing demands.
The main aim of this paper is to investigate routes to a better management of disasters in Egypt.
The discussion commences by deﬁning and classifying disasters. The paper then focuses on inves-
tigating the concept of disaster management. Progressively, the discussion depicts the concept of
‘disaster management programs’.
Having laid down the research foundation, the paper proceeds to numerate the different types of
disasters to which Egypt is susceptible. This is accompanied by a general depiction of the problems
affronting disaster management in Egypt.
The paper strives to ﬁnd solutions to the disaster management problem in Egypt by proposing a
set of guidelines. Such guidelines are formulated in the trial to overcome the clearly undermined
disaster management procedures in the country. In correspondence to such guidelines, the paper
recommends the attentive study and examination of a particular set of considerations in order to
ensure the sound implementation of the deduced guidelines.
To give the discussion a practical sense, the paper applies its deduced guidelines and recom-
mended considerations to an important disaster management activity; the provision of temporary
settlements. The main goal is to demonstrate the applicability of the guidelines along with the rec-
ommended considerations in order to achieve beneﬁcial outcomes on the economic, socio-cultural
and ecologic multidisciplinary levels.
ª 2013 Production and hosting by Elsevier B.V. on behalf of Housing and Building National Research
Center.Deﬁnitions and classiﬁcations of disasters
Despite that disasters are commonly named after the causing
event or phenomenon; a disaster is not the event or phenome-
non itself. An earthquake is a natural phenomenon that is not
described as a disaster unless it strikes a populated area of
weak physical constructions. Moreover, the deﬁnition of a
‘disaster’ depends to a great extent on who is making the
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ter for local or national governments, but they are unlikely to
trigger a massive response from the United Nations unless
hundreds of families are hurt in the explosion. In contradic-
tion, long-term environmental degradation like desertiﬁcation
will be noted on the agenda of international organisations as
a probable disaster long before local or national governments
mobilise their resources to combat against the threat.
Moreover, it is often difﬁcult to differentiate between disas-
ters and accidents. In a sea cruiser accident, the number of
people affected is relatively small in comparison to an earth-
quake or a landslide striking a city. However, a sea cruiser
accident can be severe and costly. The accident can have other
offsets like the need for search and rescue as well as providing
temporary dwellings (shelters or houses) for the victims rela-
tives whilst the search and rescue operations are in action.
Otherwise, more human suffering is inevitable.
Yet despite this ambiguity regarding the clear cut deﬁnition
of disasters, the term ‘disaster’ is generally used to describe a
situation resulting from an environmental phenomenon or
from an incident resulting in human injury and loss, physical
property damage and economic disruption of great magnitude
[1]. During the course of this paper, severe accidents that in-
duce great losses in human and physical assets are considered
as a major type of man-made disaster that calls for attentive
handling and management.
Disasters can be typologically classiﬁed into natural and
man-made disasters (Fig. 1). Yet taking into consideration that
the disaster correlated between the event or phenomenon and
the resultant repercussions, human-related activities are com-
monly revealed as a major contributing factor to the rise of
disaster. For instance, if settlements or farms are located in
ﬂood plains, disasters will be caused by the ﬂoods. In a more
attentive scenario, the ﬂood would not have given rise to a
disaster situation if careful urban planning would have
avoided the deployment of settlements in such ﬂood prone
areas. On a similar note, houses that comply with earthquake
resistant standards would prevent the evolution of the hazard
into a disaster and such hazards would then be only interesting
on scientiﬁc fronts.
Elaborating more on the typological classiﬁcation of disas-
ters, natural disasters are triggered by natural phenomena.Disasters
Typologically classified
Natural
Earthquakes
Landslides
Droughts
Floods
Storms
Tropical cyclones
Wild fires
Desertification
Environmental 
degradation
Volcanic eruptions
Man-made
Armed conflict & civil strife
Technological disasters
Human settlements disasters
Severe accidents
Fig. 1 The typological classiﬁcation of disasters (by the author).Earthquakes, cyclones, and ﬂoods amidst other phenomena
are known as natural hazards.
On another front, man-made disasters can be divided into
four categories: armed conﬂict and civil strife, technological
disasters, disasters that occur in human settlements and severe
accidents.
Amidst the main concerns of disaster management are the
various aspects of armed conﬂicts and civil strife. Such aspects
include the protection and support of displaced persons and
refugees during the conﬂict, the physical and economic recon-
struction and the social rehabilitation in the aftermath of the
conﬂict. Technological disasters are often a result of accidents
or incidents occurring in the manufacture, transport, or distri-
bution of hazardous substances such as inﬂammable chemi-
cals. Technological disasters can also be afﬁliated with
structural failures where improperly constructed structures
suffer damages or failures commonly due to acts of cheating
or negligence by contractors and/or consultant’s. Third World
nations are primary houses of technological disasters due to
the common inability to cope with rapid developments and
also due to lack of proper supervision.
Fire accidents are important examples of disasters that oc-
cur in human settlements. When ﬁres break out in Third World
shantytowns or factories they can have a devastating effect. As
unchecked urban growth continues throughout the Third
World, this will grow even more. Landslides are another exam-
ple of urban disasters that can cause a great loss in human and
physical assets. On a similar note, severe accidents like sea
cruisers sinking and transportation (airline, trains, vehicles,
etc.) crashes can be of tremendous magnitude. Such accidents
can have various impacts which necessitate the applicability of
a lot of interventions other than those offered by civil defence
forces. For example, medical on-site units equipped with surgi-
cal units, search and rescue teams and temporary storages for
equipments and supplies are a basic example of the needs and
amenities that could be delivered through careful disaster
management.
Disasters can be further classiﬁed according to how rapidly
they begin and also in relation to their duration. According to
these two criteria, there are two types of disasters: rapid-onset
or cataclysmic disasters, and long-term or continuing disasters.
Rapid-onset disasters include earthquakes, ﬂoods and tsuna-
mis. Long-term or continuing disasters include civil wars,
droughts, famines and epidemics. This classiﬁcation aids in
deﬁning general approaches required to respond to such disas-
ters in each category. As an example, the feeding programmes
adopted in supporting refugees and displaced persons, are sim-
ilar to those adopted in famines.
A large scale event causes the damage and destruction in a
cataclysmic disaster which is then followed by a tremendous
amount of suffering and chaos or even secondary disasters
such as landslides. The damaged area can be relatively small.
On the other hand, a continuing disaster situation remains
constant or may even deteriorate as time passes. The area
stricken by a continuing disaster may be extremely large.
In relatedness to disaster terminologies, a disaster victim is
the person affected by the disaster in a direct way or indirect
way. For example, a victim could be the person injured in an
earthquake or the person living in a nearby village which de-
pends economically on the earthquake stricken area. The latter
is a victim because after the earthquake, the stricken area can
not establish an economic relation with his village. Because the
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cies prefer terms like ‘beneﬁciaries’ or ‘recipients’ or ‘survivors’
despite that these terms do not adequately describe all the peo-
ple affected and may not accurately depict the actions taking
place. Successful disaster management schemes realise that vic-
tims are not helpless. Victims can participate effectively in all
post-disaster activities if given the appropriate means to
achieve that. Participation in post-disaster construction activ-
ity is one of the most effective means of coping with disasters.
Victims are usually active and dedicated workers. Moreover,
they are particularly well suited to deal with the needs of their
communities.
The concept of disaster management
In general, the concept of disaster management can be deﬁned
as the correct set of actions and activities taken during each
phase of the disaster extending between preventing the disaster
from happening to overcoming its effects. The following dia-
gram (Fig. 2) illustrates the various phases in which the actions
and activities of disaster management are applied. Through
attentive management, these phases are optimally charted
and coordinated to ensure a successful implementation of the
various disaster management activities and actions.
Pre-disaster phase
This phase includes all of the activities that prepare a society
for a disaster event. These pre-disaster activities include orga-
nisation, legislation and development of procedures, invento-
ries of resources and establishment of response plans. The
activities attributed to this phase can be sub-classiﬁed into
the three phases of disaster prevention, mitigation and
preparedness.
The aim of disaster prevention is to prevent the disaster
from occurring. Disaster mitigation deals with the fact that
hazardous events may occur and aims to improve the commu-
nity’s ability to minimise the damage or disruptive effect.
Disaster preparedness addresses the structuring of an efﬁcient
response and on laying a framework of recovery for a probable
disaster. To summon up, disaster prevention is the trial to
eliminate or avoid the evolution of a hazard into a disaster
through precautionary measures such as pest control toFig. 2 The various phases of disasprevent locust swarms, erection of dams or levees to prevent
ﬂooding, etc.
Mitigation targets the reduction of both human and physi-
cal losses through several measures like land-use planning,
building techniques resistant to disasters and better agricul-
tural practices. On a related note, preparedness activities aim
to limit the impact of hazards by structuring response and
establishing a mechanism for effecting a quick and orderly
reaction. This is achievable for example through pre-position-
ing supplies and equipment and developing contingency and
evacuation plans.
Warning phase
Fortunately, hazards can be monitored before they evolve into
disasters. Scientiﬁc indicators can predict or forecast a disaster
event including its magnitude. In the time period between the
monitoring of a hazard and the strike of a disaster, disaster
management ofﬁcials have the responsibility of warning the
public at risk to prepare for the disaster and (if necessary) to
evacuate. It is thus deducible that the warning phase should pre-
cede a disaster situation but should also be simultaneous to the
occurrence of the disaster. In other words, warning should be
executed when a disaster event is forecasted as well as while
the primary indicators are signifying that a disaster event is
occurring. In contemporary times, warning is possible for
droughts and famines, cyclones, severe weather phenomena,
volcanoes, large scale ﬁres, and in some cases earthquakes.
Post-disaster phase
The post-disaster phase includes all the disaster management
actions and activities that are implemented after a disaster
event has occurred. The post-disaster phase can be sub-classi-
ﬁed into the phases of emergency response, rehabilitation,
reconstruction and development.
The emergency response phase includes the primary and
basic activities executed to save lives and reduce suffering
immediately after a disaster event has occurred. Such activities
include search-and-rescue, ﬁrst aid, emergency medical assis-
tance, restoration of communication and transportation net-
works (essential for emergency actions and initial disaster
assessment) as well as emergency repairs to critical facilities.ter management (by the author).
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zones prone to further disaster events and provision of tempo-
rary shelters, food and water.
After the strike of a disaster and the execution of the imme-
diate emergency response activities, a rehabilitation phase be-
gins. During this period, people begin to resume their
normal life. The emergency actions are paused at this point
to help the people regain their self-reliance. During this reha-
bilitation phase, people are equipped with temporary houses
as a time-limited housing solution until the rehabilitation
and the following recovery phases are executed. The rehabilita-
tion phase commands the repairing of the infrastructure, dam-
aged buildings and critical facilities amidst other actions
necessary to help the community to return to normal. The
rehabilitation period is the most difﬁcult for the victims. A sen-
sitive approach is required to cope with the varying types and
degrees of needs and to provide appropriate forms of assis-
tance. Emergency relief measures must be discontinued during
this phase so that people can begin to restart their lives
depending on themselves to sustain their living.
The reconstruction phase targets the physical reordering of
the community and of the physical environment through activ-
ities like reconstructing housing and other community facilities
and restoring economic activities. The duration of this phase is
difﬁcult to determine as it might commence fairly early and
may last for many years. The development phase takes into
consideration that a disaster situation resulting in physical
property and economic assets losses calls for communal devel-
opment. A disaster should be seen as a new chance for charting
careful development plans that not only aim to reconstruct or
restore the damaged, but also to create new opportunities and
portals of communal progress that are protected against futur-
istic hazards.
The concept of ‘disaster management programs’
In its ultimate aim, the concept of ‘disaster management’
strives to be interpreted into an applicable programme that
is based on disciplines of organizing and managing resources
to bring about the successful implementation of speciﬁc goals
and objectives. Such a programme is commonly known as
‘disaster management program’ and is mainly governed by
the three factors of ‘scope’, ‘time’, and ‘cost’. The interaction
between these three factors builds up a continuum (Fig. 3)
in which the factors keep on changing their chronological
and priority order according to each disaster scenario andTime
Cost
Scope Disaster 
management 
program
Fig. 3 Factors governing the devising of a ‘disaster management
program’ (by the author).emerging circumstances. As an example, from one starting
point, numerous and large scopes of disaster management
are translated into series of actions and activities that typically
require increased time and cost. Looking at the subject from a
different starting point, a narrow time window might force the
redeﬁnition and rescaling of disaster management goals (and
attributed actions and activities) to result in the maximum ben-
eﬁts possible in the available time window and with relevance
to the existent budget. From a third starting point, a tight bud-
get could mean increased time and reduced scope.
A great challenge for a successful ‘disaster management
program’ is to optimise the allocation and integration of inputs
necessary to meet pre-deﬁned objectives while maintaining a
large degree of ﬂexibility and professionalism that allows the
change of objectives according to emerging circumstances.
The conjuring up of a ‘disaster management program’ involves
the attentive use of resources (money, people, materials, en-
ergy, space, provisions, communication, motivation, etc.) to
achieve the goals and objectives of efﬁcient and successful
disaster management planning.Disaster management in Egypt
In sketching the status quo of disaster management in Egypt, a
useful start point is to analyse the typologies of disasters that
the country is prone to.
Disasters in Egypt
Egypt has been (and continue to be) susceptible to a multiplic-
ity of natural and man-made disasters. Moreover, urban disas-
ters and severe accidents are also frequent in the country and
quite often result in massive disaster situations. Following is
a brief depiction of the various types of disasters (and their
repercussions) that have hit Egypt over the years.
Earthquakes
Egypt is an earthquake-prone area. Table 1 summarises the
main earthquakes and their attributed damage that have
stricken Egypt during the second half of the past century:
Droughts
According to the Egyptian Water Research Centre, Egypt is
expected to face serious water shortages by the year 2025 that
might develop into a drought. By that time, 60% of agricul-
tural premises will suffer from water scarcity due to increasing
pollution and the rapid increase in population in Egypt.
Recently, water shortages in small towns in the Nile Delta
region have been recorded [3].
Insect infestations
In 2004, Egypt was subjected to a massive local attack of lo-
custs’ swarms on the southern and western borders with Sudan
and Libya. The swarms of locusts changed direction while
heading north towards Libya, Algeria and Tunisia and veered
into Egypt’s western borderline city of Salloum. Locust inva-
sion constitutes a serious threat to agricultural production as
a large swarm – weighing tens of thousands of tonnes – can
damage several square kilometres of agricultural premises.
The most severe locust invasion in Egypt’s modern history
Table 1 Summary of the main earthquake events and their attributed damage in Egypt during the second half of the past century
(modelled after the data stated in [2]).
Year Site Magnitude (Richter) Damage
1955 Alexandria 6.1 63 deaths 300 buildings
1969 Red Sea 6.3 No human losses
1974 Sharkia 4.9 No human losses
1978 West desert 5.3 No human losses
1981 Aswan 5.5 No human losses
1992 Cairo 5.9 560 deaths5000 buildings
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ering 400 km squared invaded southern Egypt [4].
Epidemic breakouts
During the past two centuries, the following epidemics broke
out in Egypt [5].
 1801: Bubonic plague
 1831: cholera
 1834–1836: Bubonic plague
 1848: cholera
 1865: cholera
 1881: cholera
 1902: cholera
 1942–1944: falciparum malaria
 1946: relapsing fever
 1947: cholera
Some of these epidemic breakouts were quite severe. In Sep-
tember 1947, a devastating cholera epidemic tore through
Egypt. By the time it was done, around 20,000 Egyptians were
killed. Moreover – and like many other countries – Egypt is a
target of the avian bird ﬂu virus. According to the WHO re-
port on avian ﬂu mortality tolls since its breakout up to the
year 2008, the number of victims of the virus in Egypt is calcu-
lated in dozens [6].
Severe accidents
 In 1965, ‘Flight PK 705’ of the Pakistan International Air-
lines crashed while descending to land on Runway 34 at
Cairo International Airport resulting in 119 fatalities.
 In 1983, a Nile steamer caught ﬁre and sank in Lake Nasser,
near Aswan. Around 300 people were killed in that accident.
 In 1991, the ‘Salem Express’ ferry carrying 569 passengers
sank in the Red Sea near Safaga, after hitting a coral reef.
Around 500 people drowned.
 In 1994, gales and ﬂash ﬂoods caused a bridge to collapse
over amilitary fuel complex inDorunka inAsyut city around
200 miles south of Cairo. Some fuel tanks toppled over, set-
ting off an explosion. Floodwaters spread the burning fuel
rapidly through the streets, razing more than 200 houses,
the ofﬁcials said. Thousands of people sought refuge in Asy-
ut, the provincial capital. Around 500 people were killed.
 In 2002, a train caught ﬁre in Egypt and caused the death of
several hundreds of people. The disaster is commonly
known as ‘Al Ayyat train disaster’.
 In 2004, the charter ﬂight ‘Flash Airlines Flight 604’
crashed into the Red Sea shortly after takeoff from Sharm
el-Sheikh International Airport, causing the death of 142
passengers. In 2006, ‘al-Salam Boccaccio 98’ ferry – on its way from
Saudi Arabia to Egypt – caught ﬁre and sank at around
60 miles off the Egyptian coast, killing more than 1000
persons [7].Urban disasters
 In 1952, the Egyptian capital Cairo witnessed a horrifying
ﬁre nightmare that devastated a large part of the city centre.
 In 2007, a much smaller scale ﬁre incident endangered one
of the most important buildings in Cairo, the Parliament
building.
 In 2008, a massive landslide in Cairo in Egypt caused the
death of a huge number of people and lead to the homeless-
ness of hundreds [7].
Problems affronting the concept of disaster management
in Egypt
The profound and complete analysis of the challenges and
shortcomings facing the concept of disaster management in
Egypt falls beyond the scope of this paper. Nevertheless, and
in a technical manner, several problems affront the concept
of disaster management in the country:
On the national level
The Egyptian population inhabits about 5% of the total coun-
try’s surface area. During the second half of the last century,
several abuses have occurred due to the increased population
and restrained land area. Examples include the abuse of agri-
cultural lands for the sake of the housing legacy as well as traf-
ﬁc congestion. This in fact is a synonym to the irrational
population growth that the Egyptian government has been try-
ing restlessly to control during the last decades. All these fac-
tors increase the vulnerability of communities to disasters and
pose obstacles in the face of implementing disaster manage-
ment schemes in Egypt. On top of the head, high dense popu-
lations render evacuation procedures extremely difﬁcult in the
case of a disaster. On a similar note, high trafﬁc congestion can
delay the arrival of aid and support on time to disaster affected
areas.
On the government – action level
The Egyptian government is often found to be versed in post-
disasters activities (especially those related to search, rescue,
temporary sheltering and monetary compensation) rather than
pre-disaster practices. Disaster preparedness and mitigation do
not seem to constitute a major locus of action for governmen-
tal efforts. Instead, governmental actions commonly revolve
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plans for long-term recovery and reconstruction. This focus
on post-disaster activities suggests the lack of a Standard
Operating Procedures (SOPs) manual for disaster management
where responses, allocation of resources and action plans are
well set and devised.
On the educational (specialisation) level
As a scientiﬁc discipline and specialisation, the concept of
disaster management is highly undeveloped in Egypt. Accord-
ing to the ofﬁcial website of the Egyptian Institute of National
Planning (http://www.inplanning.gov.e.g./), there are no tui-
tion or training courses in the ﬁeld.
On the public-awareness level
General public awareness about how to act in different disaster
scenarios is highly undermined in Egypt. School and universi-
ties tuition programmes as well as the media (national televi-
sion, newspapers, etc.) are highly lacking in this matter.
According to the ofﬁcial website of the Crisis Management
Sector (http://www.crisismanagement.idsc.gov.e.g./) which is
afﬁliated to the Egyptian Boards of Ministers, there is no pub-
lished manual of instructions that can inform the public on
how to behave in different disaster situations. Perhaps this
negligent attitude towards public awareness is quite related
to the commonly delayed warnings in precedent disaster situa-
tions in Egypt.
Guidelines towards efﬁcient disaster management in Egypt
Having depicted the disaster management status in Egypt, a set
of guidelines can be deduced in order to identify the route to-
wards efﬁcient disaster management in the country.
Fundamental guidelines
The fundamental guidelines deduced by this paper correspond
to the disciplines of disaster management while taking into
consideration the general status of disaster management in
Egypt:
 The severe magnitude of some accidents in the country
urges their classiﬁcation as disasters rather than simply inci-
dents. In fact, considering these accidents as disasters
prompts the consideration of devising efﬁcient disaster
management frameworks to avoid futuristic tragedies. This
induces the necessity of providing adequate education and
training for the personnel of various facilities (for example
transportation, humanitarian aid and civil defence facilities)
in regard to disaster’s control procedures. Other scopes
include revising the disaster management plans of such
facilities.
 Through efﬁcient disaster management policies in Egypt,
durable solutions could be proposed to overcome the nega-
tive shortcomings attributed to high density populations in
the country. For instance, disaster management plans can
adopt sustainable and economic housing techniques to
ensure temporary housing for disasters victims. Through
efﬁcient coordination with governmental authorities and
local societies, the sustainable economic housing concepts
could be turned into a permanent housing programme. Thiscalls for coordination with various parties and necessitates
the consideration of disaster management planning as an
integral part of the whole country’s national development
programme.
 The boosting of disaster management specialisation in
Egypt would surely help optimise the activities related to
pre- and post-disaster responses especially warning, emer-
gency responses, and rehabilitation and reconstruction
procedures.
 In Egypt, the roles of specialists in disaster management
procedures could be tremendously augmented through the
presence of a disaster manager who can assign, coordinate
and monitor the various tasks in order to ensure maximum
efﬁciency.
 Disaster management plans and procedures dictate the
necessity of devising a manual of Standard Operating Proce-
dure (SOPs). This manual constitutes the main framework of
routine actions to be taken in the case of a disaster event.
Such a manual is particular to each government as it is based
on endemic information like available resources, demo-
graphics, population distributions, etc. The adoption of
disaster management specialization in Egypt would ensure
an updated and optimised SOPs manual.
 Egyptian disaster management principles are strongly
advocated to adopt the ‘event chain’ methodology which
is focused on identifying and managing progression of
events. ‘Event chain’ methodologies allow for easy model-
ling of uncertainties in the disaster management activities
and would prove to be very reliable in Egypt to comple-
ment the need of a Standard Operating Procedure (SOPs)
manual for the country. The major principles of ‘event
chain’ methodology are based on the following
considerations:
o Disaster management activities are not a continuous uni-
form process. Tasks are affected by external events, which
can occur at some point in the middle of the task.
o Events can cause other events, creating event chains which
affect the course of the disaster management activity.
Quantitative and qualitative analysis determines a cumula-
tive effect of these event chains on the project schedule.
o The single events or the series of events that are most likely
to affect the management activities are the ‘critical events’
or ‘critical chains of events’.
 If a disaster management activity is partially completed and
data regarding duration, cost, and events that occurred are
available; it is possible to reﬁne information about future
potential events and helps to forecast future disaster man-
agement activities.
Key step guidelines
Having identiﬁed the fundamental guidelines for efﬁcient
disaster management in Egypt, the paper further advocates
that an efﬁcient ‘disaster management program’ for the coun-
try should have the capacity of dealing with the distinct sets of
activities that stir the course of events related to disasters. The
success of a ‘disaster management program’ in Egypt is
strongly argued to relate directly to coordinating the various
steps required to bring order to the whole disaster manage-
ment process into an integral task.
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implemented to set the route for a better disaster management
programme in Egypt:
 risk management;
 loss management;
 control of events;
 resource management;
 impact reduction.
Risk management
Risk management is about the identiﬁcation of the hazards
likely to occur and the probability of their occurrence, estima-
tion of the impact of the hazard on the communities at risk, the
determination of measures which designate the reduction of
the risk and the implementation of actions to reduce the threat.
Risk management calls for various tasks like:
 Hazard mapping.
 Vulnerability mapping.
 Estimation of potential losses, which include housing and
physical structures, industrial, commercial and agricultural
premises in addition to physical infrastructure (such as
roads, bridges, electric lines, etc.).
 Development of appropriate disaster prevention and miti-
gation strategies.
Disaster events can be prevented from the beginning if the var-
ious zones in Egypt are scanned for potential hazards and plot-
ted on vulnerability maps to be presented to governmental
authorities to start taking actions. This is a tremendous effort
that requires training, extensive ﬁeld surveys, cataloguing, etc.
whilst mastering several technical tools.
Risk management targets the ‘neutralisation’ of the hazards
and – if possibly the adoption of preventive strategies in nor-
mal development projects that will reduce ‘mitigate’ the risks
to an acceptable level. For example, the risk of ﬂooding disas-
ters can be reduced through physical measures such as levees
or ﬂood control embankments or by displacing threatened
communities away from the ﬂood plains in the ﬁrst place.
Loss management
The application of an efﬁcient disaster management pro-
gramme in Egypt would guide the devising and the implemen-
tation of efﬁcient loss management procedures. Human,
constructions, and economic losses are common in disaster sit-
uations. Loss management aims to deal with all these losses
through pre- and post-disaster actions designed to keep losses
to a minimum. The devising and implementation of loss man-
agement procedures requires the assistance and interference of
various parties such as the housing ministry and the local
municipalities. Legislations and laws along with their enforce-
ment have to be ensured too. Ideally, pre-disaster loss manage-
ment procedures are the most efﬁcient practices because they
principally focus on the reduction of the society’s vulnerability
to the disaster. This for example is achievable through:
 improving the resistance of buildings and physical struc-
tures to disasters;
 ensuring safety of populations situated in hazardous areas; increasing and diversifying the social support and coping
mechanisms available to victims and communities in threa-
tened areas.
Post-disaster loss management also aims to improve the
response and to enlarge the range of support available for
the victims through emergency preparedness. This is achiev-
able through the estimation of post-disaster needs and the
development of programmes to boost the relief (search and
rescue), response, warning and evacuation of persons endan-
gered by the hazard whilst providing emergency assistance des-
ignated to help reduce the impact of losses.Control of events
The control of events during and after a disaster is by far the
most crucial key aspect of disaster management. This is achiev-
able through:
 Anticipating the disaster and understanding the attributed
cause/effect relationships
 Mitigating ‘reducing’ of the magnitude of a disaster. Mitiga-
tion is a crucial card in bringing disasters under control. The
more that can be done to mitigate the effects of disaster, the
fewer the problems that will be faced in the aftermath.
 Preparedness which is based on the careful anticipation of
the scale of the disaster and its outcomes. Through pre-
paredness, the disaster management programme can plan
adequate responses, develop organisational procedures
and prepare to meet the needs that are going to arise.
 Precise gathering and assessment of information. Once a
disaster has stricken, there is a great need of reliable data
upon which we can determine the priorities and guide the
response.
 A balanced response which is compatible with the fact that
each disaster necessitates different responses. The disaster
management programme is responsible for developing an
appropriate mix of responses after reviewing the different
strategies and approaches of meeting the disaster needs in
order to ensure the equitability of assistance to the various
communal strata.
 The implementation of the appropriate set of actions after
the problem has been identiﬁed. Appropriate actions aim
for the effectuation of the right move at the right time
and thus the actions must be phased in a timely manner
and undertaken before demands and needs escalate.
Delayed responses mean lost opportunities and lost control.
A delayed response leads to confusion and frustration and
may force the choice of alternative courses that are
ultimately less desirable. A rapid response gives people
hope and encourages them to take positive actions them-
selves to help meet their needs.
 The assurance of discipline because all key personnel
involved in the disaster management system must operate
in an orderly and precise manner. This will reassure the
public and promote compliance.
Resource management
In many disaster situations that have occurred in Egypt, sufﬁ-
cient resources are commonly unavailable to meet all the com-
peting needs and demands of a post-disaster environment. The
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with the resources available and prioritise the needs in order
to maximise the use of available resources to the greatest
advantage whilst putting into considerations the relation be-
tween contemporary and futuristic investments.
Impact reduction
Disaster impacts swell beyond the immediate human, physical
and economic losses. Disasters represent a loss of opportunity,
not only to individuals, but also to entire societies. The impact
of the disaster on individuals and their society should be re-
duced to a minimum because disasters can constitute an obsta-
cle or a hindrance to the country’s entire development
programme. Recovery – on the national level – should be
accomplished quickly whilst contributing to the overall devel-
opment needs of the country.
Recommendations
The recommendations set by this paper strive to depict the
different considerations which govern the implementation of
the deduced guidelines. The attentive study and examination
of such considerations is highly essential if the deduced guide-
lines are to be interpreted into an applicable ‘disaster man-
agement program’ of successful scope, time and cost
correlation.
The considerations recommended by this paper for study
and examination include:
Pre-disaster vulnerabilities
 The economic, social and cultural vulnerabilities of the
population.
 The vulnerabilities in the built environment. i.e. The build-
ings that might suffer damage in the disaster.
Regional and local issues
 Number of families in need of temporary accommodation.
 Cultural peculiarities of the affected population.
 Percentage of the population who are renters in comparison
to percentage of landowners. In other words, the percentage
of the land rented against that which is possessed.
 Tendency of people to migrate away from the disaster-
affected area in search of jobs and housing.
 Type of temporary dwellings necessary to provide shelter
from the climatic conditions.
 The habits of the families. For instance, the families need to
cook, eat or sleep outside and whether or not this could be
achieved in the temporary accommodation.
Project procurement, planning and construction time
 The realistic timeline for the procurement, planning and
construction.
 Pre-planning the location for disaster management activi-
ties can speed up the process after the disaster.
 Pre-determined contracts for land, construction and houses
reduce the amount of time necessary after the disaster.Permanent reconstruction strategy and timing
 The period of time the disaster management activities will
be needed.
 The impact of disaster management activities executed on
delaying the permanent reconstruction.
Practical application: the provision of integral post-disaster
settlements in Egypt
In order to demonstrate the applicability of the guidelines de-
duced in this paper, the provision of integral settlements, as an
example, is elaborated in light of the recommended
considerations.
A post-disaster settlement is the urban complex resulting
from erecting temporary dwellings (shelters or houses) along
with other services (educational, health, etc.) to serve the disas-
ter affected community [8]. The need for post disaster settle-
ments extends between the emergency, rehabilitation and
reconstruction phases of disaster management. The provision
of post-disaster settlements is not simply about offering a
dwelling to live in; whether this dwelling is a shelter during
the emergency relief phase or a temporary house during the
rehabilitation phase following a disaster. Post-disaster settle-
ments need to be planned with respect to water, sanitation,
livelihoods, security, health, and education in order to ensure
a high quality of living for disaster survivors.
In light of this importance, the provision of temporary set-
tlements is a fertile ﬁeld in which the fundamental and key step
guidelines of disaster management can be applied. From one
point, preparing for post-disaster settlements requires the
understanding of their scope, the time they need to be con-
structed and their costs. Accordingly, the provision of post-
disaster settlements requires adequate resource management.
Moreover, the location of these settlements is associated with
the key step guidelines of risk management and loss of control.
Settlements are not to be located in disaster prone areas even if
this means having to relocate the settlements far from the ori-
ginal disaster area. After the end of their use (end-occupancy),
temporary settlements need to be well managed in order to
avoid their evolvement into shanty towns, derelict zones or
wasted assets that might have been reused in other scenarios
to generate economic and socio-cultural beneﬁts. All of this
is directly related to the key step guideline of ‘impact
reduction’.
The provision of post-disaster settlements is a crucial task
in which different endeavours and factors intervene and inter-
act. In order to shed more light on the subject, ﬁve main
endeavours that govern the process of integral settlements pro-
vision are considered:
 Provision of dwelling (housing) projects and clean water.
 Ownership documents.
 Provision of health services.
 Provision of education services.
 End-occupancy management.
The ﬁrst four endeavours are examined in terms of a num-
ber of implementation considerations relating to the availabil-
ity of services, accessibility by the community, equitability in
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process. The last endeavour (end-occupancy management) is
discussed in terms of its attributed beneﬁts and possible
scenarios.
Provision of dwelling (housing) projects and clean water
 Temporary dwellings for disaster can take the form of shel-
ters (tents and barracks which are intended to incubate the
people mainly during the peak of the disaster).
 Temporary dwellings can also take the form of houses
which can incubate the people for a long period of time
until the provision of permanent homes is achieved.
 Selection of locations for temporary dwellings is based on
availability of land, security, and ease of access to work
locations.
 Construction of temporary dwellings depends on the avail-
ability of land and funds, while clean water facilities depend
on ease of supply.
 The possibilities of buying or renting lands by the
occupants.
 Criteria upon which the priority to receive dwellings is
determined (in several scenarios, community determines
for itself who has the priority to receive the dwelling).
 The subject of discrimination of one group (ethnically, reli-
giously, etc.) against the other with regard to the priority to
acquire a dwelling or access to water resources.
 Consultation with community in the house design process.
 Mechanism for complaints about deviations that occur.
 Public’s willingness to provide land for temporary
accommodations.
 Chance for the community to participate in building its own
houses with funds provided by donors.
Ownership documents
 Types of certiﬁcates needed to assign the dwellings to the
beneﬁciaries.
 Fees collected to arrange residence documents.
 Time required to issue new land certiﬁcates and legally
assign dwellings to beneﬁciaries.
 Procedures for issuing documents.
 Shortage of personnel to handle documents.
 Locations of governmental/ofﬁcial bureaus and distance
(time) to reach them.
 Discrimination by service provider’s.
 The government will provide placements for lost documents
without discrimination in treatment.
 Information on arranging documents.
 Public participation in the formulation of permitting proce-
dures and determination of fees to be charged and comple-
tion deadlines.
 Public complaint system for proper development.
Provision of health services
 Numbers of health care units.
 Medicines quality and quantity.
 Availability of ambulances or other transport vehicles. Medical personnel numbers and availability during the day.
 Information disseminated through mass media, government
ofﬁcials, and health care personnel.
 Health care locations with respect to constellations of disas-
ter survivors.
Provision of education services
 Rehabilitation and reconstruction of damaged educational
facilities.
 Quality and quantity of new educational services provided
by governments or NGOs.
 Provision of study equipment, both for schools and for
pupils.
 Provision of scholarships, implementation of emergency
education, and provision of adequate teaching staff.
End-occupancy management
An important practice regarding temporary settlements is their
management and handling when they are no longer needed or
used. For ease of discussion, the term ‘end-occupancy’ is used
to indicate that no occupants are using the temporary settle-
ments anymore.
In the case of disasters, temporary settlements can promote
success of the overall reconstruction process because they en-
able families to begin immediate recovery while allowing ade-
quate time for proper community planning.
However, due to their nature, temporary settlements can
exhibit unsustainable forms of development because major
investments are made in temporary constructions (houses,
schools, clinics, etc.) that will only be used for a short period
of time. For instance, the temporary constructions of post-
disaster settlements can be expensive in relation to their life-
span and in some extreme cases can cost the same amount as
permanent solutions. Investments in temporary constructions
can jeopardise the permanent developmental programmes.
The concept of end-occupancy management is directly re-
lated to the disaster management key step guideline of ‘impact
reduction’ since the main aim is to mould the temporary con-
structions after their end-use through various scenarios into
solutions of beneﬁt while mitigating negative outcomes. A
brief demonstration of such beneﬁts as well as the possible sce-
narios of end-occupancy management would help encourage
governmental and communal authorities to enhance the con-
cept of disaster management in Egypt.
The beneﬁts attributed to the end-occupancy management
of temporary settlements constructions include:
 Economic beneﬁts: in terms of getting a longer life out of
the initial investments in temporary constructions instead
of evolving into derelict or shanty towns.
 Ecologic beneﬁts: by recycling buildings, building parts and
rational use of land near the city instead of wasting the
material and energy used in the constructions.
 Socio-cultural beneﬁts: by providing the much needed low-
cost housing to the market as well as the reutilisation of the
temporary settlement constructions into other community
buildings.
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of temporary settlement constructions is the recycling of their
constituent elements and components with the possible even-
tual use of the recycling outcomes into other developments.
The link between energy production, use and local and global
environment is causing increasing concern worldwide. In the
developed countries there is a growing demand for an environ-
mental impact assessment of all building projects, which will
include considerations of embodied energy for their sustain-
ability. Sustainable building strives to minimise the consump-
tion of energy and resources for all phases of the life-cycle of
buildings (from their planning and construction through their
use, renovation and to their eventual demolition). This also
aims to minimise any possible damage to the natural environ-
ment. In this realm, recycling proves to be a vital policy.
Among the primary considerations that facilitate the pro-
cess of recycling of temporary constructions is the concept of
‘building reversibility’. Reversibility is understood as the sys-
tem’s capacity to be easily dismantled (disassembled) into
smaller elements and components that can be recycled. On
the basis of this logic, the reversibility of the temporary con-
structions can exist along three development routes; technolog-
ical and physical reversibility.
Technological reversibility is achieved by a system com-
posed of elements that can easily be mechanically disassem-
bled. This is the type of reversibility mostly widely and
commonly applied, that takes place in an exclusively techno-
logical context since it concerns the mechanical relations of
the elements that compose the construction system. For in-
stance, the ease that the wall component is mantled and dis-
mantled from the roof component with respect to
 Time;
 Labour;
 Exerted energy;
 Type of instruments and tools needed;
 Needed expertise.
Technological reversibility relates to the ease and fastness
of the ﬁxation techniques of the different components and ele-
ments of the temporary construction. For instance, ‘dry strat-
iﬁcation techniques’ target the ﬁxation of the constituent
elements and components through additions that do not re-
quire cohesion like for example, bolts, nails and cables. On
the other hand, ‘wet stratiﬁcation techniques’ require a sort
of a cohesive media like cement or glue to ﬁx the different com-
ponents elements. The procedure of applying these cohesive
materials requires time and expertise. Dry stratiﬁcation tech-
niques are ‘more’ reversible than wet stratiﬁcation techniques
in the sense of the residues left on the dismantled components.
One can argue that pieces of wood bolts and nuts can be dis-
assembled into more contact units compared to the damage
that might occur from disassembling the same pieces of wood
had they been glued together.
Physical reversibility is obtained when a system is made
with materials in which a change in their physical state causes
the construction to ‘dissolve’. This is evident in the case of
earth buildings according to the various techniques (like adobe
constructions), where the raw material is worked, mixed, com-
pacted to make the construction elements (walls) but which
can be crumbled and reduced to its original physical state.
There is also the case of constructions made of dry stone wallsor constructions made of ice like igloos and the various contem-
porary ice hotels built for tourism in the Scandinavian countries
and Canada. Such constructions that are made of ice are based
on the water physical cycle of change from a liquid to a solid
state and vice versa. They are perfect examples of reversible con-
structions in which the residue of the deconstruction process can
be reintegrated in the environment just as it had been differenti-
ated (extracted or taken from the nature).
In similarity to recycling, the reutilisation of salvaged
building components (used without recycling) in other build-
ings is another important end-occupant scenario for tempo-
rary settlements constructions. Optimally, the building
components would be easy to dismantle and reutilised. In
this scenario, there are often new costs because even if the
building is donated free for new use it would still have to
be dismantled, transported and reassembled in the new loca-
tion. It follows that for reutilisation to be a feasible option; a
market should exist that is willing to pay for the costs of the
new installation.
The reutilisation of post-disaster settlement constructions
can be implemented into a number of development plans of
beneﬁt. For instance, temporary houses can constitute a vital
source of low cost rental housing for young families as well
as families who were renters before the disaster (and therefore
were excluded from the permanent housing schemes), or fam-
ilies that could not afford to purchase land. Moreover, tempo-
rary constructions of post-disaster settlements can be reused as
community-service buildings. The constructions can be dis-
mantled and reconstructed on other land as community build-
ings, such as sports centres and schools. However, investments
are often needed to pay for the costs of transport and recon-
struction. On a similar note, many disaster affected families
tend to use their temporary house as a basic unit, which has
been incrementally built up to become their permanent houses.
Where issues of land tenure can be resolved (amidst other
housing legislation with the government), this offers a good
opportunity for the sustainable end-occupancy management
of temporary settlements and avoids the evolvement of tempo-
rary settlements into shanty or derelict towns.References
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